QUANTITATIVE SKILLS PROFICIENCY EXAM GUIDELINES

The M.S.M. math assessment covers 8 areas of arithmetic and mathematics that will be used in the M.S.M. modules.

Area #1: Basic Arithmetic Operations

Accurately add, subtract, multiply and divide both positive and negative numbers including correct order of operations in problems involving more than one operation.

SAMPLE PROBLEMS:

1. What is (- 32) + 525?

a. 493

b. 507

c. 513

d. 557

e. None of the above

2. What is (-18) x (-3)?

a. -6

b. 6

c. -54

d. 54

e. -34

3. What is 18
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(-3)?

a. -6

b. 6

c. -4

d. 4

e. -5

      4. What is        2200    ?     


              (40 + 10)


a. 40

b. 44

c. 65

d. 260

e. 275

5. What is (10 + 15) 
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 (2 + 3)?

a. 
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b. 
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c. 5

d. 10

e. 25

6. What is 4  -  3( 2 + 1 ( 3 - ( 2 + 3 ) + 2 ) + 2 ) + 4 ?

a. -4

b. 0

c. 2

d. 4

e. 8

EXPLANATION OF SAMPLE PROBLEMS

1. Correct answer is (a).  Addition of a negative number is the same as subtraction of the equivalent positive number.

525

- 32

493

2. Correct answer is (d).  When two numbers of the same sign are multiplied or divided, the result is a positive number.

3. Correct answer is (a).  When two numbers of different signs are multiplied or divided, the result is a negative number.

4. Correct answer is (b).  Do the addition in the denominator before doing the division.  May also be written as 2200 / (40 + 10).

5. Correct answer is (c).  Do operations in parentheses first.

6. Correct answer is (a).  Start with the inside parentheses and work your way to the outside.

4 – 3 (2 + 1(3 – (2 + 3) + 2) + 2) + 4

     4 – 3 (2 + 1(3 – 5 + 2) + 2) + 4

          4 – 3 (2 + 1 (0) + 2) + 4

                      4 – 3(4) + 4

                           8 – 12

                             -4


AREA #2: Fractions and Decimals

Recognize which fractions or decimal is the largest or smallest.  Add, subtract, multiply and divide fractions and decimals.  Convert decimals to fractions and vice versa.  Accurately round decimals.

SAMPLE PROBLEMS

1. Which fraction is largest?

a. 
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b. 
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c. 
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d. 
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e. 
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2. What is  
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 + 2
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 + 3
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?

a. 8

b. 8
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c. 9

d. 9
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e. 9
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3. How many half pound packages of candy can be weighed out of a box that holds ten and one half pounds of candy?

a. 5

b. 10
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c. 11

d. 20
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e. 21

4. What is (1.50)(3)?

a. 
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b. 1

c. 1
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d. 3

e. 4
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5. Round .713491 to the nearest thousandth.

a. .71

b. .72

c. .713

d. .714

e. .7135

6. Which decimal is smallest?

a. .157

b. .2

c. .45

d. .65

e. .009

7. What is 32.04 + 3.9005 + 123 + 1.222?

a. 9.5565
b. 95.565
c. 159.9405
d. 160.1625
e. None of the above

8. What is 7 – 4.821?

a. 2.179
b. 2.289
c. 3.179
d. 3.821
e. None of the above

9. What is 1.3 x .013?

a. .0042
b. .0169
c. .04

d. .169

e. None of the above

10. How much is 3.84 divided by .032?

a. .012

b. .12

c. .25

d. .40

e. None of the above

11. What is the decimal equivalent of  
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?

a. .04

b. .20

c. .25

d. .40

e. None of the above

EXPLANATION OF SAMPLE PROBLEMS

1. Correct answer is (d).  Convert all of the fractions to fractions with the same denominator.


[image: image23.wmf]16

9

 = 
[image: image24.wmf]80

45

         
[image: image25.wmf]80

56

10

7

=

         
[image: image26.wmf]80

50

8

5

=

         
[image: image27.wmf]80

64

5

4

=

         
[image: image28.wmf]80

40

2

1

=


2. Correct answer is (e).  Convert mixed numbers to improper fractions.  Find the least common denominator.  Change each fraction to an equivalent fraction using the least common denominator.  Sum numerators.
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3. Correct answer is (e).  10
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Division by a fraction is the same as multiplication by its inverse.

4. Correct answer is (e).
1.50 x 3=4.50  The answer of 4.50 =4
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The problem can also be solved in fraction form.

1.50 = 1
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5. Correct answer is (c).  To round a number to a given decimal place locate the given decimal place.  If the number to the right is less than 5, round down.  If the number to the right is 5 or more, round up.  The first decimal place is tenths, the second is hundredths, the third decimal place is thousandths, etc.

6. Correct answer is (e).  .009 = 9/1000

.157 =
157/1000


.2  =  2/10  =  200/1000 


.45  = 45/100  =  450/1000

.65  =  65/100  =  650/1000

7. The correct answer is (d).  When adding or subtracting decimals, the decimal points must be kept in a vertical line.

32.04

  3.9005

                      123.0        

                          1.222



          160.1625   

8. The correct answer is (a).  When adding or subtracting decimals, the decimal points must be kept in a vertical line.

7.000

· 4.821

2.179

9. The correct answer is (b).  When multiplying decimals, the number of decimal places in the product equals the sum of the decimal places in the multiplicand and the multiplier.  If there are fewer places than necessary in the product, zeros must be added in front of the product.

.013  (3 decimal places)

                      x  1.3  (1 decimal place)



 039

                       013 


                      .0169      

10. The correct answer is (e).  When dividing decimals, the decimal points are moved to the right the number of decimal places in the divisor.  Zeros are added if necessary.
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11. The correct answer is (c).  Decimal equivalents of some common fractions are:
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Area #3: Percents and Percentage Change

Express percent as a fraction or decimal and vice versa.  Solve problems involving percent.  Calculate percentage change.

SAMPLE PROBLEMS

1. What is 10% written as a decimal?

a. 0.001
b. 0.01

c. 0.1

d. 1.00

e. 10

2. What percent is 5 of 20?

a. 4%

b. 15%

c. 20%

d. 25%

e. 40%

3. What is 200% of 800?

a. 4

b. 16

c. 200

d. 800

e. 1600

4. A T.V. set is on sale at a 10% discount off its regular price of $500.  What is the sale price?

a. $10

b. $100
c. $450

d. $490
e. none of the above

5. Mr. Morris receives a salary raise from $25,000 to $30,000.  Find the percent of increase.

a. 16.67%
b. 20%

c. 83%

d. 120%
e. none of the above

6. Ms. Morris’ current salary is $32,000.  What will her salary be if she receives a 5% raise?

a. $32,500
b. $33,600
c. $32,800
d. $32,160
e. none of the above

7. If the ratio of women to men in a meeting is 4 to 1, what percent of the persons in the meeting are men?

a. 20%

b. 25%

c. 75%

d. 80%

e. 100%

EXPLANATION OF SAMPLE PROBLEMS

1. The correct answer is (c).  The percent symbol (%) means “parts out of a hundred”.   So 10% = 
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 = .10 = .1

2. The correct answer is (d).  5 
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 20 = 
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 = .25.  To express a decimal as a percent, multiply the decimal by 100.  So .25 = 25%

3. The correct answer is (e).  Convert then percent to a decimal by dividing by 100.  S0 200% - 2.00 = 2.  Then 2 x 800 = 1600.

4. The correct answer is (c).  10% of 500 - .10 x 500 = 50.  Then subtract the discount of $50 from the original price to get the discounted price.

5. The correct answer is (b).  To calculate a percentage change, subtract the new value from the original value and divide by the original value.  Multiply this decimal by 100 to express as a percent.

    ($30,000 - $25,000) 
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 %25,000 = .20

      .20 x 100 = 20%

6. The correct answer is (b).  5% of $32,000  =  .05 x $32,000  =  $1,600.  Then add $1,600 to the current salary of $32,000 to get the new salary of $33,600.

7.   The correct answer is (a).  Add the terms in the ration and divide the value of  

      interest by this sum.


4 + 1 = 5


1 
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 5 = .20 = 20%

Area #4: Powers and Roots

Interpret the value of a number raised to a power.  Recognize the square root sign and understand its meaning.  Take the square root of common perfect squares.

SAMPLE PROBLEMS

1. What is the value of 
[image: image49.wmf]11
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?

a. 9

b. 13

c. 22

d. 121

e. none of the above

2. What is the value of 3
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?

a. 3

b. 6

c. 9

d. 12

e. 81

3. What is the value of 
[image: image52.wmf]64

?

a. 4

b. 8

c. 16

d. 32

e. 64

EXPLANATION OF SAMPLE PROBLEMS

1. The correct answer is (d).  The number 2 is the exponent and the number 11 is the base.  The exponent indicates the number of times the base appears as a factor to be multiplied.  For example, 11
[image: image53.wmf]2

 is  11 x 11.  This is referred to as squaring 11 or 11 squared or 11 raised to the second power.  The expression 11
[image: image54.wmf]3

 is 11 x 11 x 11 and so forth.

2. The correct answer is (e).  3
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 is 3 x 3 x 3 x 3 = 81

3. The correct answer is (b).  The symbol 
[image: image56.wmf]is used to indicate square root.  It is asking what value multiplied by itself would produce the value under the square root sign.  In this case since 8 x 8 = 64, the square root of 64 is 8.  Some common perfect squares are:
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1

4

9
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Square Root
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13
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Area #5: Averages

Calculate arithmetic mean and recognize median and mode.

SAMPLE PROBLEMS

1. A census shows that on a certain block the number of children in each family is    0, 3, 4, 4, 0, 1, 2, 2 and 2.

What is the mean number of children per family?

a. 1

b. 1
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c. 2

d. 2
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e. None of the above

2. A census shows that on a certain block the number of children in each family is  0, 3, 4, 4, 0, 1, 2, 0, 2 and 2.

What is the median number of children per family?

a. 2

b. 2
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c. 3

d. 3
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e. none of the above

3. A census shows that on a certain block the number of children in each family is  0, 3, 4, 4, 0, 1, 2, 1, 2 and 2.  

What is the mode of the number of children per family?

a. 0

b. 1

c. 2

d. 3 

e. none of the above

EXPLANATION OF SAMPLE PROBLEMS

1. The correct answer is (c).  To calculate the mean, sum all of the values and divide by the number of values.

3 + 4 + 4 + 0 + 1 + 2 + 0 + 2 + 2 = 18 
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 9 = 2

2. The correct answer is (a).  The median is the middle number when a group of numbers is arranged in order.  In this case, the median is 2.  0 0 1 2 2 2 3 4 4  If there is an even number of values the median is the mean of the middle two values.  For example, if the values are 2 2 3 4 5 5 then the median is 

(3 + 4) 
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 2 = 3
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3. The correct answer is (c).  The mode is the most frequently occurring value.  If several values occur with equal frequency, then there are multiple modes.  For example, if the values are 0 0 0 1 2 2 2 3 4 4  then the modes are 0 and 2.  

Area #6: Algebra

Solve an equation for an unknown.  Solve a problem using algebraic techniques.

SAMPLE PROBLEMS

1. If x = 3 and  y = 2, then what is the value of  2x + 3y?

a. 5

b. 10

c. 12

d. 14

e. 15

2. If x + 6 = 3, what is the value of  x + 3?

a. -9

b. -3

c. 0

d. 3

e. 9

3. If .7x + 3 = x, what is the value of x?

a. -10

b. -1

c. 1

d. 10

e. none of the above

4. If 
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, then what is the value of x?

a. 3

b. 4

c. 5

d. 9

e. 12

5. If 3x – 4y = 5  and  
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, then what is the value of  x?

a. 1

b. 3

c. 4

d. -5x

e. 5x

6. Mr. Smith invests $4,000.  Part is invested at a simple annual interest rate of 6% and part is invested at a simple annual interest rate of 7%.  His income from theses investments for one year is $250.  How much is invested at 7%?

a. $500

b. $1000

c. $2000

d. $3000

e. The answer can not be determined with this information.

7. If a sum of money is divided equally among  n  children each child will receive $60.  If another child is added to the group, then when the sum is divided equally among all the children, each child will receive $50.  What is the sum of money?

a. $110

b. $300

c. $500

d. $1100


e. The answer can not be determined with this information.

EXPLANATION OF SAMPLE PROBLEMS

1. The correct answer is (c).  Substitute the values of  x  and  y  in the equation.  

2(3) + 3(2) = 6 + 6 = 12

2. The correct answer is (c).  Solve the first equation for  x.  If  x + 6 = 3, then  x = 3 – 6  and  x  =  -3.  Substitute  -3  into the second equation.   x  +  3 = -3 + 3 = 0

3. The correct answer is (d).


.7x + 3 = x

(Subtract .7x from both sides)


         3 = x - .7x

               3 = (1 - .7)x

               3 = .3x

(Divide both sides by .3)

            10 = x

4.   The correct answer is (d).
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(Cross multiply)

5(x – 1) = 4(x + 1)

  5x – 5 = 4x + 4
(Add 5 to both sides)

     5x = 4x + 9

(Subtract 4x from both sides)

         x = 9

5. The correct answer is (b).  Solve by substitution.
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(Cross multiply the second equation)
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(Divide by both sides)
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(Substitute for  y  in the first equation)

3x – 4y = 5

3x – 4 (
[image: image71.wmf]3

x

) = 5

3x – (4
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) = 5

(Multiply both sides by 3)

  9x – 4x = 15

          5x = 15

(Divide both sides by 5)


x = 3

6.   The correct answer is (b).  

      The amount invested at 7% = x

      The amount invested at 6% = $4000 – x

       Interest earned at 7% = .07x

       Interest earned at 6% = .06($4000 – x)

.07x + .06($4000 – x) = $250

     .07x + $240 - .06x = $250

           .01x + $250 = $250

                   .01x = $10

                        x = $100

7. The correct answer is (b).

Initial number of children = n

The sum of money = x

(Explanation on next page)
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= $60  and  
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= $50   Solve by substitution.
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(Solve for x.  Multiply both sides by n)

x = $60n

(Substitute into second equation)


[image: image76.wmf]1
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=$50

(Multiply both sides by  n+1)

$60n  =  $50(n+1)

$60n  =  $50n  +  &50

(Subtract $50n from both sides)

$10n  =  $50


(Divide both sides by $10)

      n  =  5

If  n = 5, then 
[image: image77.wmf]5
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 =  $60  and  x = $300.

Area #7: Graphs and Tables

Interpret data presented in tables, bar graphs, line graphs or pie charts.

SAMPLE PROBLEMS

Examine the bar graph below and answer the questions that follow.
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1. What is the difference in the number of televisions sold between the model that has the lowest sales and the model that has the highest sales?

a. 2,500

b. 5,000
c. 10,000
d. 15,000

e. None of the above is correct.

2. What is the total number of televisions sold?

a. 20,000
b. 55, 000
c. 70,000
d. 100,000

e. The answer cannot be determined from the information in the graph.

Examine the line graph below and answer the questions that follow.
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3. In what period did interest rates remain unchanged from the previous period?

a. Period 2
b. Period 3
c. Period 4
d. Period 5
e. Period 6

4. What period showed the largest drop in interest rates from the preceding period?

a. Period 6
b. Period 7
c. Period 8
d. Period 9
e. Period 10

Examine the pie chart below and answer the questions that follow:

                               
[image: image80.wmf]Sales at Five Stores

Store A

17%

Store B

29%

Store D

13%

Store C

38%

Store E



     5.  What is the percentage of sales from Store E?


a. 2%

b. 3%

c. 5%

d. 7%

e. 10%

6. If the total sales from the five stores is $120,000, what is the value of sales from store B to the nearest thousand dollars?

a. $20,000

b. $29,000

c. $34,000

d. $35,000

e. The answer can not be determined from the information provided.

EXPLANATION OF SAMPLE PROBLEMS

1. The correct answer is (d).  the model with the largest sales is model A with sales of 20,000.  the model with the lowest sales is model C with sales of 5,000.  The difference is 15,000 televisions.

2. The correct answer is (c).

Sales of model A: 20,000

Sales of model B: 17,500

Sales of model C:  5,000

Sales of model D: 15,000

Sales of model E: 12,5000

3. The correct answer is (c). the interest rate is 6% in both periods 3 and 4.

4. The correct answer is (b). The interest rate in period 6 is 6% and interest rate in period 7 is 4%. This drop of 2% is the largest indicated.

5. The correct answer is (b). Total the percentages indicated and subtract from 100%. So 100% - 97% = 3%

6. The correct answer is (d). $120,000 x .29 = $34,800 which equals $35,000 when rounded to the nearest thousand.

Area #8: Coordinate Geometry


[image: image81.wmf]E

D

C

B

A

0

5

10

15

20

25

30

35

0

5

10

15

20

25

30

35


1. Consider the figure above. Which point represents X = 25 and Y = 10?

a. A

b. B

c. C

d. D

e. E

2. Assume 5 students receive grades of 100 on a test and the ages are 24, 30, 32, 37 and 44. If age is measured on the horizontal axis and grades on the vertical, what is the shape of the line/curve representing age versus test grades?

a. a straight line sloping upward to the right

b. a vertical straight line

c. a horizontal straight line

d. a U-shaped curve

e. an inverted U-shaped curve
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3. Based on the figure above, what can be concluded about price and quantity?

a. No matter what value price takes, quantity remains constant.

b. No matter what value quantity takes, price remains constant.

c. When price increases quantity increases.

d. When price increases quantity decreases.
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4. Based on the figure above, a grade of 80 is associated with how many hours of study?

a. 1

b. 2

c. 3

d. 4

e. 4.5

EXPLANATION OF SAMPLE PROBLEMS

1. The correct answer is (e). The horizontal axis is the X axis and the vertical axis is the Y axis on coordinate axes.

2. The correct answer is (c).

3. The correct answer is (a).

4. The correct answer is (d).

NOTE: The assessment will be a 40 question test selected from the concepts illustrated above. A single question may combine more than one concept.  The assessment is to be completed without the use of a calculator. A passing grade is 70% correct or better.
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_1061620968.unknown

_1061619733.unknown

_1061619634.unknown

_1061619678.unknown

_1061619696.unknown

_1061619653.unknown

_1061619437.unknown

_1061619555.unknown

_1061037197

_1061208615.unknown

_1061036798

_1060507957.unknown

_1060517534.unknown

_1060517693.unknown

_1060518743.unknown

_1060518918.unknown

_1060518193.unknown

_1060517613.unknown

_1060517652.unknown

_1060517567.unknown

_1060508144.unknown

_1060517323.unknown

_1060517502.unknown

_1060508174.unknown

_1060508072.unknown

_1060508121.unknown

_1060508043.unknown

_1060507556.unknown

_1060507852.unknown

_1060507910.unknown

_1060507937.unknown

_1060507876.unknown

_1060507787.unknown

_1060507817.unknown

_1060507609.unknown

_1060415242.unknown

_1060507511.unknown

_1060507536.unknown

_1060507466.unknown

_1060415168.unknown

_1060415215.unknown

_1060414739.unknown

